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In 2007, a task-shifting strategy through which a nurse, in collaboration with a community pharmacist,
could start a healthy woman on hormonal contraception without a medical consultation was implemented
in the province of Quebec. The purpose of this study was to identify factors associated with the 1) imple-
mentation of this new practice by nurses, 2) delay of implementation and 3) intensity of the practice. A
validated questionnaire based on Rogers’ theory of the diffusion of innovation was sent by postal mail or
internet to all nurses that had successfully completed training in hormonal contraception since 2007, were
registered at the College of nurses of Quebec and currently worked as nurses. The questionnaire was
completed by 745 nurses between November 2011 and March 2012 for a response rate of 26.6%. Results
show that implementation of this new nursing practice was more successful when nurses had a high
degree of cosmopoliteness, they perceived the new practice as simple, they worked in youth clinics and if
health organizations where they worked were open to innovation, had low centralized decision-making and
organizational slack. Various attributes of innovation, diffusion networks and characteristics of the organi-
zations also explained intensity of the new practice. The findings suggest new avenues to simplify and
scale up this strategy for use in other health organizations.
KEY WORDS: Contraception, nurses, task-shifting, task-sharing, prevention, unplanned pregnancy,
determinants, innovation, implementation
INTRODUCTION
In the most recent Canadian Contraception Study (Black, et al.,
2009), 65.3% of sexually active women reported that they
always used a method of contraception in the past 6 months.
The Enqueˆte que´be´coise sur la sante´ de la population (Cazale
& Leclerc, 2010) found that 67% of sexually active women
usually used contraception in the past 12 months. In 2006,
the rate of induced abortion in Quebec was estimated to be
the fourth highest in Canada after the Yukon, North-West
Territories and Nunavut (Statistics Canada, 2010). It is known
that limited access to effective contraception is associated with
higher rates of unplanned pregnancies (Bertrand, Hardee,
Magnani, & Angle, 1995; Welsh, Stanback, & Shelton, 2006).
We also know that in Quebec, in 2006, effective hormonal
methods of contraception were available only on medical pre-
scription. In addition, many women find it a challenge to access
physician care. For example, the 2004 Canadian National
Physician Survey (College of Family Physicians of Canada,
2005; College of Family Physicians of Canada & the Canadian
Medical Association, 2008) reported that 60% of practicing
family physicians saw few or no new patients. Further, 25% of
the population in Quebec (2003–2007) did not have a family
physician (Gladu, 2007; Traore´ & Cazale, 2008) and this pro-
portion was still at 21% in 2010–2011 (Dube´-Linteau, Pineault,
Le´vesque, Lecours, & Tremblay, 2013). Women aged 15–24 –
the demographic with the highest abortion rates (Statistics
Canada) – were the most affected in that 32% in 2003–2007
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(Traore´ & Cazale) and 26% in 2010–2011 (Dube´-Linteau et al.)
did not have access to a family physician.
In this context, the concept of task-shifting, described by
the World Health Organization (WHO, 2009b) as a process
of delegation or shifting of some tasks to less-specialized
health workers, is a highly appealing approach to increase
access to contraceptive use (World Health Organization &
UNAIDS, 2007). By reorganizing the workforce, task-shifting
is expected to ease bottlenecks in service delivery and make
more efficient use of existing human resources (World Health
Organization & UNAIDS).
Although the term ‘‘task-shifting’’ is relatively new, the
concept had been applied for decades in family planning
programs (Janowitz, Stanback, & Boyer, 2012). A 1968 study
compared the practice of intrauterine devices (IUD) insertion
by physicians and nurses and found identical performance by
both groups (Vaillant, Cummins, Richart, & Barron, 1968).
Indeed, most of studies conducted thereafter in developing
and industrialized countries demonstrated the safety and effi-
cacy of interventions such as providing hormonal contra-
ceptives, prenatal and postnatal care, inserting IUDs and per-
forming deliveries, C-sections and surgical abortions, when
delivered by various non-physician health workers (community
health workers, nurse assistants, etc.) (Armstrong & Stover,
1994; Aziz & Osman, 1999; Farr, Rivera, & Amatya, 1998;
Eren, Ramos, & Gray, 1983; Gardner et al., 2008; Harper,
Balistreri, Boggess, Leon, & Darney, 2001; Hoke, et al., 2012;
Jejeebhoy, et al., 2011; Lassner, et al., 1995; Mullany, et al.,
2010; Parsons et al., 2013; Stanback, Mbonye, & Bekiita, 2007;
Warriner, et al., 2006; Warriner, et al., 2011). An increase in
the number of providers can lead to significant gains in con-
traceptive use and may also free up the time of higher-level
providers thus allowing them to handle more complex cases
(Janowitz, Stanback, & Boyer, 2012; Mwaikambo, Speizer,
Schurmann, Morgan, & Fikree, 2011). In line with these studies
and WHO recommendations, the province of Quebec passed
Bill 90, in 2002, allowing task-shifting between different cate-
gories of health professionals (Gouvernement du Que´bec,
2002). The first provincial application of this law was the
Quebec model of Collaborative Agreement in Hormonal Con-
traception (CAHC) through which a nurse, in collaboration
with a community pharmacist, can start a healthy woman on
hormonal contraception (i.e., combined oral contraceptives,
contraceptive patch and ring, progestin only pills or injectable
contraceptives) without a medical consultation (Ordre des
infirmie`res et infirmiers du Que´bec, 2007b). The model of
CAHC was developed jointly by the College of physicians
(CMQ), the College of nurses (OIIQ) and the College of
pharmacists (OPQ), with the collaboration of the National
Institute of Public Health (INSPQ) and the Ministry of Health
and Social Services of Quebec (MSSS) (Guilbert, Me´nard,
Mercier, & Caron, 2007).
The first Quebec model of CAHC was launched in 2007
(Ordre des infirmie`res et infirmiers du Que´bec, 2007b). It
allowed nurses and pharmacists to start women on hormonal
contraception for a period of 6 months. In practice, for in-
stance, if a 16-year-old adolescent needs hormonal contra-
ception, she can visit her school nurse who will evaluate her
health, give her counseling on all contraceptive methods, verify
her contraindications to the desired contraceptive method,
check her body mass index and blood pressure (a pregnancy
test may also be performed if necessary). A woman with an
absolute or relative contra-indication is referred to a physi-
cian. However, for all other cases, nurses tailor their counsel-
ing to the chosen contraceptive method. The nurses then, sign
a ‘‘liaison form’’ (prescription-like form) with the name of the
recommended contraceptive and gives it to the woman. The
liaison form is linked to the health centre where the nurse
works and includes the name and telephone number of a col-
laborating physician who can be contacted for questions or
clarifications. Then, the woman goes to the pharmacy of her
choice and hands on the liaison form to the pharmacist, who
will check the pharmaceutical profile of the woman and give
her the contraceptive drug for a period of 6-months. Within
that period, the woman is expected to obtain prescription
renewal from a physician.
Because of various legal constraints and with the aim of
promoting interdisciplinary collaboration, the CMQ requires
physicians of each health care organization or clinic to adopt
their own independent local CAHC in compliance with the
provincial model. The provincial model serves as a guide that
can be adapted locally. Therefore, in every local Health and
Social Service Organization (so called CSSS - 94 CSSS in the
province of Quebec), physicians must agree to shift this new
task to nurses and then agree on the content of their own
local CAHC including the designation of responding physi-
cians. Nurses usually targeted by local CAHCs in CSSSs are
those working in schools, youth clinics, maternal and child
health clinics, family planning clinics and outpatient clinics.
Only following CAHC approval, can the trained nurses legally
start women on hormonal contraception. The same mecha-
nism applies to nurses who work in settings such as hospitals,
family medicine groups (GMF), medical clinics, women’s
health centers or settings outside the public health system
(i.e., colleges, universities, etc.). In these settings, a specific
CAHC must be adopted by one or more physicians regularly
in contact or working with these organizations. A copy of
each local CAHC must be sent to the OPQ which publishes
it on a website allowing the community pharmacists to verify
that the liaison forms are linked to valid CAHCs (for more
information visit www.inspq.qc.ca/contraception).
Along with the launch of the first provincial model of
CAHC in 2007, a 7-hour training program in hormonal con-
traception was initiated and delivered by two trainers (a phy-
sician and a nurse). In 2009, the provincial CAHC model was
updated (Ordre des infirmie`res et infirmiers du Que´bec, 2009b)
in line with the new eligibility criteria for contraceptive use
published by the World Health Organization (2009a) and the
training was expanded to a 10-hour e-learning program com-
prising 18 modules. Recently, the training was updated again,
following the 2012 update of the CAHC model (Ordre des in-
firmie`res et infirmiers du Que´bec, 2012b) according to CDC
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guidelines (Centers for Disease Control and Prevention, 2010;
Centers for Disease Control and Prevention, 2011; Centers for
Disease Control and Prevention, 2012). This updated training
now allows nurses and pharmacists to start women on hor-
monal contraception for a period up to 1-year and enables
them to provide the initial consultation and prescription of an
IUD before insertion by a physician or a nurse-practitioner.
Given that starting women on hormonal contraception
without medical consultation was a new practice for nurses
and pharmacists in Quebec, we considered it an innovation.
The implementation of innovative models of service-delivery
is challenging (Groulx & Direction de sante´ publique de
l’Agence de la sante´ et des services sociaux de la Monte´re´gie,
2007; World Health Organization, 2009b). As previously re-
ported (Guilbert, Guilbert, et al., 2011; Guilbert, Robitaille,
Guilbert, Morin, & and the Group of experts in Family Plan-
ning of the National Institute of Public Health of Quebec,
2013), impediments to implementation include: the high degree
of inter-professional collaboration required by the CAHC; the
difficulty in sharing tasks previously ‘‘owned’’ by physicians;
and the requirement of an independent CAHC in each health,
education or other organization. These difficulties can lead
to imperfect replication of the provincial model. Moreover,
nurses who are at the centre of this strategy face organization-
al constraints; some feel ill-prepared for these new tasks and
insufficiently supported by physicians, pharmacists and health
organization administrators (Guilbert, Robitaille, et al., 2013).
The present study
As a part of the evaluation of this new task-shifting strategy it
was important to understand the challenges faced by nurses
to further improve the implementation strategy. Therefore,
with the aim of evaluating the determinants of implemen-
tation of this new practice, INSPQ conducted a study. Our
goals were: (1) to identify the factors associated with imple-
mentation of this new practice by nurses (specifically, which
factors influence a nurse to begin the practice of starting
women on hormonal contraception?); (2) to consider factors
that can delay implementation (specifically, which factors
influence how rapidly a nurse implemented the new practice
after training?); and (3) to determine the intensity of the
practice (specifically, which factors influence a nurse to do
this practice, very often on a monthly basis?).
METHODS
Conceptual framework
The concept of diffusion of innovation first developed by
Rogers (2003) defines innovations as ideas or practices per-
ceived as new by practitioners (Greenhalgh, Robert, Macfarlane,
Bate, & Kyriakidou, 2004). Several research areas have provided
evidence relevant to the diffusion of innovations in health
service organizations (Greenhalgh et al.). This approach has
been tested in family planning in that Rogers et al, 1999 studied
the diffusion of family planning behaviours through an enter-
tainment-education radio soap opera in Tanzania. The con-
ceptual framework of the diffusion of innovation seeks to
explain how, why, and at what rate new ideas and technology
spread through cultures; it is broadly influenced by five ele-
ments or constructs as presented in Table 1. These elements
are: attributes of innovation; characteristics of adopters; diffu-
sion networks; characteristics of innovative organizations; and
consequences of innovation. Each element works with the
others (Rogers). Enabling change is not just dependent on
the people who are supposed to change. An extensive litera-
ture review (see Greenhalgh et al.) expanded this model and
assessed the robustness of its constructs and dimensions.
As noted by Greenhalgh et al. (2004), the interaction be-
tween the innovation, the intended adopter(s), and a particular
context determines the adoption rate and therefore may influ-
ence implementation. In the case of the new practice by the
nurses under study here, their expanded role was conditional
on the agreement of a local CAHC (Ordre des infirmie`res
et infirmiers du Que´bec, 2007b; Ordre des infirmie`res et in-
firmiers du Que´bec, 2009b; Ordre des infirmie`res et infirmiers
du Que´bec, 2012b). It has also been shown that contextual
factors (e.g. intra-organizational structure, inter-organizational
dynamics) may affect user’s adoption of an innovation and
particularly so in relation to the rules and resources that are
introduced by this innovation (Lewis & Seibold, 1993). Im-
plementation, by its very nature, is also a social process
that is intertwined with the context in which it takes place
(Damschroder et al., 2009).
Table 1. Constructs and dimensions of the theory of the diffusion of innovation (Rogers, 2003)
1. The attributes of innovation: relative advantage, compatibility, complexity (or simplicity), triability and observability.
2. The characteristics of adopters: innovators (venturesome), early adopters (respect), early majority (deliberate), late majority
(skeptical) and laggards (traditional). The adopters can also be defined by their socioeconomic, personality, communication
characteristics and their cosmopoliteness.
3. The diffusion networks: modes of communication, type of diffusion system, characteristics of opinion leaders and change
agents.
4. The characteristics of the organizations where the innovation takes place: types of innovation-decision, structure of the
organization, organizational innovativeness, innovation process.
5. The consequences of innovation: desirable versus undesirable, direct versus indirect, anticipated versus unanticipated.
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Study population
Nurses were eligible for entry in the study if they: had suc-
cessfully completed training in hormonal contraception; were
registered at the College of nurses of Quebec; and currently
worked as nurses. All nurses who were trained in hormonal
contraception from March 2007 to September 30, 2011 were
invited to participate in the study. Data collection took place
between November 25, 2011 and March 16, 2012. The study
was approved by the Ethical Review Board of Laval Univer-
sity, Quebec, Canada.
Given that more than 3, 000 nurses had successfully com-
pleted the training at the time of planning this survey and
that our anticipated response rate was 33–45%, we expected to
receive 900–1,350 completed questionnaires (Robitaille, 2011).
Data collection
Since the project launch in March 2007, the INSPQ has kept
a registry of nurses who successfully completed training in
hormonal contraception. In the fall of 2011, with the collabo-
ration of the College of nurses of Quebec, NIPHQ, we obtained
the postal and/or e-mail addresses of these accredited nurses.
Whenever possible, e-mail invitations including the online
consent form and the research questionnaire (on Lime Survey
platform) were sent to potential respondents. Others were
contacted by post with an invitation letter, two copies of the
consent form, the research questionnaire and a pre-addressed
and pre-paid response envelope. Reminders were sent one week
and one month after the first contact per Dillman’s tailored
design method (Hoddinott & Bass, 1986; Rosenbaum & Lidz,
2007). A complete set of documents was sent by post 2 weeks
after the second reminder to the e-mail cohort of nurses. All
documents were French-written.
Paper questionnaires were reviewed for completion and
participants were contacted to complete missing answers or
unclear responses. Paper questionnaires were up-loaded twice,
independently, in separate Excel data banks and were com-
pared for accuracy before merging with the data from the
electronic questionnaires.
Questionnaire development
Based on group discussions and interviews with nurses, a
questionnaire was developed in 2009 according to the theory
of the diffusion of innovation (Rogers, 2003). The first draft
of the questionnaire was revised by a group of nurses and
physicians who are experts in contraception. A pretest was
conducted among five practicing nurses who suggested modifi-
cations. The revised questionnaire went through an initial
metric validation. A second metric validation took place in
2010 following reformatting per the results of the first vali-
dation. To assess the validity of the questionnaire, we did
principal component and factor (i.e., Varimax) analyses. In-
ternal consistency of theoretical constructs was measured
with Cronbach’s alphas. As presented in Table 2, most con-
structs exhibited Cronbach’s alphas greater than 0.70. Con-
structs for which Chronbach’s alphas were under 0.70 were
redefined for the final version of the questionnaire. In addi-
tion, all factors with Eigen values superior to 1 were kept in
the final questionnaire. Results of this study have been previ-
ously published (Guilbert, Morin, et al., 2011). The question-
naire was then considered valid and deemed ready for a more
extensive study.
Measures
Dependent variables
Three variables selected as outcomes of interest were con-
structed from the threeaforementioned questions. The first
outcome was related to the implementation of the new prac-
tice of starting women on hormonal contraception. We de-
fined implementation of the new practice as the clinical activ-
ities related to starting women on hormonal contraception.
The question regarding this outcome included four response
options: (1) I do this practice under a collaborative agree-
ment; (2) I do this practice under a collaborative agreement
but without signing the liaison form; (3) I do this practice
out of a collaborative agreement; and (4) I do not practice
this activity.Respondents who selected one of the first three
options were deemed to be implementing the new practice
whereas those who selected no practice were classified as non
implementers. The resulting variable was dichotomous: im-
plementing this practice versus not implementing this practice.
The second outcome measured the rapidity of implementation
of this practice after training. To assess this, we performed a
subtraction of the year when the training was completed to
the year when the practice was begun. When the practice
was begun in the same year as the training, the delay was
zero. This variable was a continuous variable. The third out-
come dealt with the intensity of the practice. It was assessed
by the number of clients started on hormonal contraception
by a nurse in a typical month (continuous variable).
Independent variables
Independent variables were obtained for each dimension of
Rogers’ theory (Table 3). For Likert-type questions, a score
was obtained for each item and scores were averaged for
each dimension. For dichotomous questions such as those
concerning past experience and re-invention, a score of 0 or 1
was assigned to No and Yes answers, respectively; an average
score of all items was then developed for these dimensions.
Variables related to external factors, the so-called external
variables, included; socio-demographic variables (age less than
30 years, 30–39 years, 40–49 years, 50–59 years, 60 years and
over); marital status and living arrangements (married with
a spouse, married without a spouse, single with a spouse,
single without a spouse, other with a spouse, other without
a spouse); level of education (college, university, bachelor,
master or doctorate degree); organization where the nurse
worked (CSSS, GMF/ women’s health centre, hospital settings,
educational institutions/youth protection centre, other settings
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(aboriginal reserve, pharmacy, other); sector of practice (youth
clinic, school health clinic, other (outpatient clinic, family plan-
ning clinic, public health, standby team, other); and region of
practice (region of Montreal, urban region around Montreal
((Laval and Monte´re´gie), rural regions around Montreal (Estrie,
Outaouais, Lanaudie`re, Laurentides), region of Quebec city,
regions around Quebec city (Bas-Saint-Laurent, Saguenay-
Lac-Saint-Jean, Mauricie et Centre-du-Que´bec, Chaudie`re-
Appalaches), remote areas (Abitibi-Te´miscamingue, Coˆte-
Nord, Gaspe´sie-Iˆles-de-la-Madeleine, Nunavik, Terres-Cries-
de-la-Baie-James).
External variables also included: employment and training
variables (working status at the time of the survey (part-time
job, full time temporary status, full time permanent status and
temporary leave of absence); year of training (2007 to 2011),
type of training (traditional versus on line); and working
status at the time of training (practicing nurse versus student
in nursing or other). Variables related to coverage of contra-
ceptives by the public or private drug insurance plans were
also included in external variables.
Table 2. Results of the factor analysis and internal consistency
Construct Factor
Number
of items
Cronbach’s
Alpha (a)
Attributes of the innovation
Relative advantages F1: Relative advantages for women 6 0.84
F2: Relative advantages for nurses 6 0.93
F3: Relative advantages for society 2 0.90
F4: Relative advantages for physicians 3 0.86
Compatibility F1: Compatibility 5 0.88
Complexity F1: related to required skills 2 0.74
F2: related to the collaboration of pharmacists 3 0.85
F3: related to the responsibility of physicians 2 0.72
F4: related to the mechanism of adoption of the «OC de CH» 2 0.82
Observability F1: related to the contraceptive behaviour of women 7 0.90
F2: related to service organization 4 0.80
Characteristics of adopters
Personality variables F1: professional autonomy 7 0.91
F2: adaptative skill 3 0.84
F3: management of uncertainty 2 0.73
Communication behaviour Communication behaviour 7 0.92
Cosmopolitism Cosmopolitism 3 0.48
Diffusion networks
Type of opinion leaders F1: proximity leaders 2 0.69
F2: distant leaders 3 0.73
F3: College of nurses 1 –
F4: public health organizations 1 –
Change agents Change agents 7 0.92
Characteristics of the organization
Innovation-decision Innovation-decision 2 0.60
Organizational structure F1: critical mass 1 –
F2: prescribed roles 2 0.92
F3: authority structure 1 –
F4: rules and regulations 2 0.62
External openness F1: with proximity partners 4 0.86
F2: with promoters of the collaborative agreement 2 0.97
Organizational innovativeness F1: centralization 1 –
F2: complexity 1 –
F3: formalization 1 –
F4: organisational slack 4 0.80
F5: interconnectedness 1 –
F6: access to pharmaceutical sampling 1 –
F7: access to physicians 1 –
Other factors Reimbursment of hormonal contraceptives 2 0.70
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Statistical procedures
For each outcome of interest, analysis was first performed
including all variables with subsequent analyses restricted to
the variables specifically related the theory of diffusion of
innovation. This strategy was adopted to specifically assess
the respective influence of Rogers’ variables with and without
external variables.
For the first outcome, the implementation of the new prac-
tice of starting women on hormonal contraception (dichoto-
mous dependent variable), we used binomial logistic models
selecting variables with a backward stepwise method. Model
fitting stopped when the highest value of the Nagelkerke R2
and the highest percentage of valid predictions were reached
(Greene, 2012). The significance level for all variables was set
at p < 0.05.
For the second and third outcomes of interest (intensity of
the new practice and delay of implementation of the new
practice) (continuous dependent variables), the sample was
restricted to the participants who had implemented the prac-
tice. Analysis was first performed including all the variables.
Then a second analysis was restricted to the variables related
to Rogers’ theory. For these outcomes, we used a multiple OLS
linear regression model selecting variables with a backward
stepwise strategy. Model fitting stopped when the highest value
of the adjusted R2 was reached (Greene, 2012). The signifi-
cance level for all variables was set at p < 0.05. All statistical
analyses in this study were performed with IBM-SPSS version
20.0.0 (2011).
RESULTS
Socio-demographic, training and working characteristics of
the respondents are described elsewhere (Guilbert, Rousseau,
et al., 2013). A total of 3,043 nurses were invited to participate
Table 3. Constructs, dimensions and factors of the theory of the diffusion of innovation and external factors included in the
questionnaire
Attributes of the innovation Characteristics of the organization
Relative advantages Innovation-decision
Relative advantages for women Organizational structure
Relative advantages for nurses Critical mass
Relative advantages for physicians Size of the organization
Relative advantages for society Prescribed roles
Compatibility Authority structure
Past experiences of nurses Rules and regulations
Complexity (or simplicity) External openness
Related to required skills With proximity partners
Related to the collaboration of pharmacists With promoters of the collaborative agreement
Related to the responsibility of physicians Organizational innovativeness
Related to the mechanism of adoption of the CAHC Centralization
Support and tutoring Complexity
Observability Formalization
Related to the contraceptive behaviour of women Interconnectedness
Related to service organization Organizational slack
Re-invention Access to pharmaceutical sampling
Access to physicians
Characteristics of adopters External factors
Personality variables Reimbursement of hormonal contraception
Professional autonomy By the Public Drug Insurance Plan
Adaptative skill By private drug insurance plans
Management of uncertainty Sociodemographic characteristics
Communication behaviour Age
Cosmopoliteness Marital status and living arrangements
Diffusion networks Level of education
Source of information to be first informed on the new practice Working status
Person who first informed the respondent on the new practice Organization where the nurse practice
Preferred mode of information to receive additional information Sector of practice
Knowledge of the website of NIHPQ Region of practice
Type of opinion leaders Type of training received
Proximity leaders Traditional training with trainers
Distant leaders On line training
College of nurses Working status at the time of training
Public health organizations Year of training
Type of change agents
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in the study. After excluding those found non eligible and
questionnaires returned because of an invalid address, a total
of 745 questionnaires out of 2805 eligible nurses were avail-
able for analysis (response rate of 26.6%). Given these numbers,
the different statistics computed for this sample had a margin
of error of e3.2% within a CI of 95%. Fifty-seven percent
(57.3%) of respondents declared that they had implemented
the new practice of starting women on hormonal contra-
ception. Most of them (96%) did so under a CAHC using
« liaison forms » and implemented within two years of train-
ing (85%) serving an average of 5.6 women (SD: 9.5; median:
3.5) per month.
Determinants of implementation of the new practice
As shown in Model 1 (Table 4), seven variables were selected
explaining 31% of score variance of the implementation out-
come. Nurses who worked in youth clinic had more chances
to begin this new practice than those working in school health
clinic (not significant: p ¼ 0.443) or other settings (significant:
p ¼ 0.083). Those who stated that they favoured interpersonal
contact to receive additional information on CAHC were 3.6
times less prone to begin this practice. Those who perceived
external openness or innovativeness in the organization where
they worked had significantly more chances (28% and 24%
respectively) to implement the practice than those who did
not perceive such attributes. Cosmopoliteness (i.e., the degree
to which an individual is oriented outside a social system
(Rogers, 2003)) and perceived simplicity (opposite of com-
plexity) (i.e., the degree to which an innovation is perceived
as relatively easy to understand and use) were also signifi-
cantly and positively associated with the implementation of
the new practice but to a lesser degree (20% and 13%, respec-
tively). Although not significant, perception that the decision
to adopt this practice was taken on a voluntary basis was also
positively associated with the implementation of the new
practice.
When the external variables were removed (Model 2, Table
4), four variables of the Rogers’ theory remained, with a total
of 18.6% score variance explained. The variables were: favour-
ing interpersonal contact to receive additional information on
CAHC (negative association), organizational innovativeness
(positive association), perceived simplicity (positive association)
and perceived influence of opinion leaders (positive associa-
tion). Additional analysis (supplemental data not shown) in-
dicated that among the factors included into the dimension
of organizational innovativeness, low centralization of decisions
Table 4. Odds ratio from binomial logistic regression estimates of selected variables predicting the hazard of implementing the new
practice of starting women on hormonal contraception
Model 1
Variables of the diffusion
of innovation and
external variables
Model 2
Variables of the diffusion
of innovation only
Characteristic
Regression coefficient
(Standard error)
Regression coefficient
(Standard error)
Attributes of the innovation
Perceived simplicity† 1.129 (0.062)* 1.220 (0.051)***
Characteristics of adopters
Cosmopoliteness 1.202 (0.089)* –
Diffusion networks
Favours interpersonal contact to obtain additional information 0.276 (0.426)** 0.265 (0.374)***
Opinion leaders – 1.196 (0.078)*
Characteristics of the organization
Innovation-decision 1.088 (0.047) –
External openness 1.282 (0.093)** –
Organizational innovativeness 1.244 (0.109)* 1.307 (0.095)**
Other factors
Sector of practice
Youth clinics 1.000*** –
School health clinic 0.443 (1.098) –
Other settings 0.083 (1.045)* –
Constant 0.157 (1.464) 0.131 (0.658)**
Nagelkerke R2 0.312 0.186
Log-likelihood ratio test for the exclusion of variables
X2 79.627 49.138
Prob. > X2 <0.001 <0.001
N (participants) 423 436
* Significant at p < 0.05; ** p < 0.01; ***p < 0.001  ¼ Not applicable
† Reverse coding of Complexity
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and organizational slack in terms of resources, premises, and
schedules were positively associated with the implementation
of the practice. Regarding opinion leaders, the managers and
administrators in charge of the nurses were the most influen-
tial as opposed to leaders external to the organization.
Determinants of the delay in implementation of the
new practice after completing training
As shown in Table 5, model 1 selected four significant variables
explaining 10.4% of score variance of the delay of the imple-
mentation of the new practice. The delay between training
and the implementation of the new practice was 58% and
53% longer when the nurse had been trained in 2007–2009
versus 2010–2011 and lived in a remote area of the province,
respectively. On the contrary, the delay was 39% and 53%
shorter when the nurse had had previous experiences com-
patible with the new practice and had introduced re-inventive
strategies in her practice (Re-invention is defined as the degree
to which an innovation is changed or modified by a user in
the process of adoption and implementation of an innovation
(Rogers, 2003). As an example of re-inventive strategies, nurses
would re-initiate hormonal contraception when their client
could not find a physician, after 6 months, to obtain an indi-
vidual prescription of hormonal contraceptives).
When the external variables were removed (Model 2, Table
5), three significant variables of the Rogers’ theory remained,
explaining 4.7% of score variance: a shorter delay was signifi-
cantly associated with a perception of favourable organizational
structure (11%), a small size of the organization (36%)
and reinvention (88%).
Determinants of the intensity of the new practice
As shown in Table 6, model 1 selected 7 significant variables
explaining 42% of score variance in the intensity of the new
practice. The intensity in performing the new practice was
37%, 12% and 8% higher when the nurse had had previous
experiences compatible with the new practice, observed the
effects of the new practice, and perceived organizational inno-
vativeness, respectively. The concept of reinvention – the
degree to which an innovation is changed or modified by
the user in the process of its adoption and implementation –
increased the intensity of practice by 106%. However, nurses
who worked in sectors (outpatient clinic, family planning
clinic, public health, flying squad, other) other than a youth
clinic (82%), those from the Center-East of the province
(Regions 01, 02, 03, 04, 12) (19%) and those who favoured
electronic contact to obtain additional information (20%)
were less likely to practice intensively.
When the external variables were removed (Model 2, Table
6), six significant variables of the Rogers’ theory remained,
explaining 27.9% of score variance. The intensity in doing
this new practice was higher when nurses perceived the prac-
tice as simple (þ6%), had mentoring and support (þ21%),
observed the effects of the new practice (þ17%), introduced
re-inventive strategies in their practice (þ166%) and were in-
fluenced by opinion leaders (þ6%). On the contrary, intensity
decreased by 4% when nurses perceived that the decision to
adopt this practice was voluntary. Additional analysis (sup-
plemental data not shown) indicated that intensity was linked
to the fact that nurses observed an increased number of ado-
lescents consulting them for contraception and stating they
Table 5. Regression coefficients from OLS multiple regression analysis of selected variables predicting the delay of adoption of the
new practice of starting women on hormonal contraception
Model 1 Model 2
Variables of the diffusion
of innovation and external variables
Variables of the diffusion of
innovation only
Characteristic
Regression coefficient
(Standard error)
Regression coefficient
(Standard error)
Attributes of the innovation
Previous experiences 0.386 (0.193)* –
Reinvention 0.533 (0.268)* 0.879 (0.255)**
Characteristics of the organization
Organizational structure 0.105 (0.043)*
Size of the organization less than 50 employees 0.359 (0.178)*
Other factors
Year of training
2007–2009 0.580 (0.118)*** –
Region of practice
Remote areas in the province 0.533 (0.155)** –
Constant 0.505 (0.143)*** 1.625 (0.299)***
Adjusted R2 0.104 0.047
F value 11.437*** 7.059***
N (participants) 362 367
* Significant at p < 0.05; ** p < 0.01; ***p < 0.001  ¼ Not applicable
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practiced safer sex. As for reinvention, three variants of the
practice were noted to be related to intensity: the fact that
nurses re-issued another ‘‘liaison form’’ 6-months after the
initial form (primarily because women could not identify a
physician to provide them with a renewal prescription),
handled pharmaceutical samples of contraceptive drugs, and
drug substitution by pharmacists. Regarding opinion leaders,
those external to the organization were the most influential
for intensity as opposed to managers and administrators in
charge of the nurses.
DISCUSSION
Introducing innovative approaches into the daily routines of
health professionals is a complex process. Many interventions
found to be effective in health services research studies often
fail to translate into meaningful patient care outcomes across
multiple contexts (Damschroder et al., 2009). Some estimate
that two-thirds of organizations’ efforts to implement change
are unsuccessful (Greenhalgh, 2004). Van Achterberg, Schoon-
hoven, and Grol (2008) argue that implementation of evidence
in nursing practice, such as compliance to hand-hygiene pre-
scriptions, delivery of smoking-cessation interventions or dis-
couraging ineffective use of restraints for preventing falls
in nursing home residents have been largely ineffective. In
the present study, the observation that 57.3% of respondents
have implemented the new practice of starting women on
hormonal contraception, within two years of their training in
hormonal contraception, is an encouraging result. Compara-
ble or better results have been attained with nurses in settings
across a broad range of practices (Bowen, Stanton, & Manno,
2012; Montufar, Morales, Vernon, Brambila, & Solorzano,
2005; Oppewal, Lamanna, & Lee Glenn, 2006; van der Weide
& Smits, 2004; While & Biggs, 2004).
Implementation strategies are expected to be more success-
ful when they match relevant determinants, are linked with
relevant theoretical insights, and are supported by evidence
for either the theory or the effectiveness of the strategy itself
(van Achterberg et al., 2008). The implementation of CAHCs
in health organization as well as the new practice of starting
women on hormonal contraception by nurses was supported
by evidence concerning the effectiveness of this type of strategy
and the legal foundation for this established in 2002. However,
theoretical insights concerning implementation per se emerged
during the planning of the survey. Therefore, the determinants
of implementation according to Rogers’ theory are critical to
enhance further implementation. First, this study demon-
strated that nurses working in youth clinics are more likely
to implement this new practice and to use it more frequently
Table 6. Regression coefficients from OLS multiple regression analysis of selected variables predicting the intensity of the new
practice of starting women on hormonal contraception
Model 1 Model 2
Variables of the diffusion of
innovation and external variables
Variables of the diffusion of
innovation only
Characteristic
Regression coefficient
(Standard error)
Regression coefficient
(Standard error)
Attributes of the innovation
Perceived simplicity† – 0.055 (0.019)**
Mentoring and support – 0.210 (0.099)*
Previous experiences 0.372 (0.146)*
Observability 0.118 (0.031)*** 0.172 (0.033)***
Reinvention 1.055 (0.207)*** 1.657 (0.213)***
Diffusion networks
Favours electronic contact to obtain additional information 0.195 (0.075)* –
Opinion leaders – 0.055 (0.023)*
Characteristics of the organization
Innovation-decision – 0.036 (0.12)**
Organizational innovativeness 0.079 (0.024)**
Other factors
Sector of practice
Other settings 0.821 (0.079)*** –
Region of practice
Center-East of the province 0.189 (0.078)* –
Constant 1.748 (0.270)*** 0.666 (0.292)*
Adjusted R2 0.425 0.279
F value 39.142*** 24.560***
N (participants) 362 367
* Significant at p < 0.05; ** p < 0.01; ***p < 0.001  ¼ Not applicable
† Reverse coding of Complexity
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than those in other settings. This finding is consistent with
the aim of the strategy which was directed to nurses in youth
clinics of CSSSs. Youth clinics in Quebec are available in
almost all CSSSs and offer a variety of services to women less
than 18–22 years depending on the availability of resources. At
of early 2012, 95% (89/94) of CSSSs had adopted a CAHCs.
Yet, penetration of the new practice in other sectors has not
been as successful. Only 22% (49/227) of GMFs had adopted
a local CAHC – GMFs being major distributors of health
services for adults. Therefore, the results of this study may
serve to generate ideas on making adjustments and adapting
it to expand GMF implementation. Partners and stakeholders
involved in the implementation of this task-shifting strategy
are presently exploring new avenues to optimize this strategy
based on these determinants.
Determinants of Rogers’ theory appear to better explain
the intensity of new practice (R2 (model 1) ¼ 0.425) compared
to its implementation (R2 (model 1) ¼ 0.104) or rapidity of
implementation (R2 (model 1) ¼ 0.312). Interestingly, among
these determinants, the attributes of innovation also act dif-
ferently depending on the outcome, being much more in-
volved in the intensity of practice than in its implementation.
Notably, perceived simplicity is the sole attribute of innova-
tion implicated with implementation of new practice while
previous experience and reinvention are associated with short
delays in implementation. Previous experience, observability,
reinvention, perceived simplicity, mentoring and support are
all related to intensity. For implementation, the simpler the
new practice is perceived to be, the higher the proportion of
nurses implementing it will be. In a study of the implementa-
tion of a local campaign for Healthier Babies among chapter
directors of the National March of Dimes Birth Defects Foun-
dation in the United States (US), simplicity was also identified
as the most critical determinant in predicting level of local
implementation (Goldman, 1994). According to Rogers (2003)
and Greenhalgh et al. (2004), innovations that are perceived
by key players as simple to use are more easily adopted. It is
not clear from our study whether the perceived simplicity/
complexity dimension (measured by a global variable) relates
specifically to the practice of starting women on hormonal
contraception or to factors linked to the organizational con-
text. Engaging in this new practice takes time as it requires
more than 10 hours of training. Yet its application is facili-
tated by the use of a pre-designed questionnaire (Ordre des
infirmie`res et infirmiers du Que´bec, 2007a; Ordre des infir-
mie`res et infirmiers du Que´bec, 2009a; Ordre des infirmie`res
et infirmiers du Que´bec, 2012a) which supports nurses in
their consultations with women. However, the organizational
context may represent a challenge for nurses to put their
training into practice. Rogers posits that innovation in an
organizational setting is assimilated more easily when there
are fewer barriers to response to overcome. Further results on
organizational constraints may sustain this hypothesis and fur-
ther support the concept of simplicity reported in the present
study.
As shown in previous studies (Greenhalgh et al., 2004;
Lewis & Seibold, 1993; Rogers, 2003), observability and rein-
vention are highlighted in this study as they are associated
with shorter delays in implementation (reinvention only) and
with intensity. Whereas some innovations may be difficult to
observe (Rogers), others like this new practice are easily de-
tected. Once nurses offer this service in youth clinics, young
women present for contraception, obtain a desired contracep-
tive method and return for follow-up. Such a positive rein-
forcement of the new practice may develop nurses’ confidence
in their abilities and enhance the intensity of their practice.
In terms of reinvention, the association was almost twice
stronger with intensity than with delay, supporting that it is
much more influential on the efficiency of this practice than
other aspects of it. Reinvention appears to be characteristic
of the implementation stage of the innovation-decision pro-
cess (Rogers). Its perception among researchers varies. For
some, lack of fidelity and lack of uniformity in the form of
the innovation-in-use has been viewed as evidence of success-
ful adaptation whereas for others, this lack was viewed as a
diluting effect which should be guarded against (Lewis &
Seibold). In our study, reinvention was related to the facts
that nurses would re-initiate and thus, re-issue another ‘‘liaison
form’’ 6 months after the first one and that pharmacists
changed the contraceptive drug because of cost (on the oppo-
sition to original drugs, generics are fully covered by the Pro-
vincial Drug Insurance Plan) or shortage of drug. The provin-
cial model of CAHC of 2012 has now integrated this nursing
practice and allows the initiation of contraception for a full
year (Ordre des infirmie`res et infirmiers du Que´bec, 2012b;
Gouvernement du Que´bec, 2013). Further, a new law allow-
ing drug substitution by pharmacists was passed in 2013
(Gouvernement du Que´bec). Therefore, reinvention in the
context of this study has enhanced the initial framework of
access to contraceptives rather than limiting it.
The present study identified previous experience as asso-
ciated with both the rapidity of implementation and the in-
tensity. In the case of starting women on hormonal contra-
ception, several nurses, and particularly those working in
youth clinics, had prior experience in counseling women
about contraception and in handling pre-signed prescriptions
for contraceptives or treatment of sexually transmitted infec-
tions. Therefore, it was easy for them to quickly implement
this strategy and grow the intensity in their practice. This fac-
tor was found in other studies to be predictive of the imple-
mentation of guidelines on nursing diagnosis and interven-
tion for patients with urinary incontinence (van der Weide &
Smits, 2004), and has been influential for public health nurses in
their compliance to professional standards of practice (Oppewal,
Lamanna, & Lee Glenn, 2006). According to Rogers (2003),
the basic notion of the compatibility attribute is that a new
idea is perceived in relationship to existing practices that are
already familiar to the individual. Rogers reminds us that
change agents and others who introduce an innovation often
commit an ‘‘empty vessel fallacy’’ by assuming that potential
adopters are blank slates who lack any relevant experience
with which to associate the new idea (Rogers).
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Mentoring and support were also shown to be specifically
associated with increased intensity of the practice of starting
women on hormonal contraception. Although the new prac-
tice could not be tested before the local CAHC was approved
in the health organization, mentoring and support may have
provided a ‘‘triability space’’ (Greenhalgh et al., 2004) easing
implementation and assimilation of the new practice. It may
have created a climate of confidence, especially if opinion
leaders within the organization (which is the case in this
study [Model 2 Intensity and supplemental data not shown])
were open to innovation and thus reflected a culture condu-
cive to change. Further, it may have given the opportunity to
more experienced nurse in transmitting tacit knowledge to
junior or recently-graduated nurses or those who have previ-
ously worked in different fields. Indeed, past studies support
the importance of mentoring and support in the implemen-
tation of new practices (Bowen, Stanton, & Manno, 2012;
Greenhalgh et al., 2004; Robert, Morrow, Maben, Griffiths, &
Callard, 2011; Rogers, 2003; van Achterberg et al., 2008).
Organizational characteristics played an important role in
the results of this study and were more critically involved
with implementation than delay and intensity. Voluntary de-
cision to adopt the new practice, external openness and orga-
nizational innovativeness are all associated with the likelihood
of implementation while structure of the organization is related
to rapidity of adoption and organizational innovativeness and
voluntary decision to adopt the new practice are associated
with intensity. Concerning the type of decision involved in
the process of implementing an innovation, implementation
project leaders tend to prefer that professionals exert volun-
tary, intrinsic motivation-focused strategies in their accepta-
tion of the new practice (Robert et al., 2011; van Achterberg
et al., 2008). However, other types of decision (collective,
authority decisions) may also lead to successful implementa-
tion (Rogers, 2003; van Achterberg et al. 2008). In light of the
data from this study, we hypothesize that voluntary decision-
making reinforced implementation because this new practice
represented a response to values and desire for professional
autonomy of nurses. In contrast, we postulate that its negative
influence on intensity may be related to the work load of
nurses who may wish to implement this practice but have
limited time to do so in the face of other priorities (immuni-
zation, patients with chronic illnesses, etc.). Thus, voluntary
decision-making is a ‘‘double-edged sword’’ in this experience
and other types of decision-making could be investigated
when introducing such innovative practices.
In line with other reports, organizational innovativeness
was identified as a leading factor in voluntary decision-making
and implementation (Greenhalgh et al., 2004; Oppewal, et al.,
2006; Robert et al., 2011; Rogers, 2003; van Achterberg et al.,
2008; While & Biggs, 2004). The aspects of organizational in-
novativeness included low centralized decision-making and
‘‘organizational slack’’ – availability of premises, nurse and
physician availability, access to pharmaceutical drug samples
(useful for counseling), absence of professional isolation and
technical support (results not shown). The more decentralized
the decision-making and the greater the organizational slack,
the more likely nurses were to implement this new practice
and to be efficient. External openness or inter-organizational
networking also had an influence on the implementation in
our study like in other settings (Greenhalgh et al., 2004;
Oppewal, et al., 2006; Robert et al., 2011; Rogers, 2003; van
Achterberg et al., 2008; While & Biggs, 2004).
The positive influence of opinion leaders both within and
external to organizations must also be underscored as well as
the mode of transmission of information which seemed to
have a negative effect in terms of implementation and inten-
sity. In the present study, nurses who favoured interpersonal
contact to receive additional information on CAHC were less
likely to implement the new practice. Additional analyses (not
shown) indicated that such nurses lacked interpersonal con-
tacts to obtain information on the new practice and would
implement it only when others would do it. Such behaviour
may have something to do with a certain level of anxiety or
lack of confidence in performing the new tasks, as suggested
in other studies (While & Biggs, 2004). In the case of nurses
who favoured electronic contact to receive additional infor-
mation and implemented the new practice less intensively,
additional analysis (not shown) pointed to a role for manage-
ment responsibilities in addition to their clinical involvement.
Study limitations
This study has several limitations. First, although our sample
size of this study was respectable, the response rate (27%) was
limited and may have been influenced by the fact that the
study was launched around Christmas, a time when nurses
were busy with flu immunization or were on vacation. Notably,
in studies with larger sample sizes (Oppewal et al., 2006;
Pestka, et al., 2010; Westrick, Watcharadamrongkun, Mount,
& Breland, 2009), the response rate was lower than in studies
with small sample size (van der Weide & Smits, 2004; While
& Biggs, 2004;). E-mail lists do not enable tracking of nurses
who change organizations and sample selection bias due to
recall errors and social desirability bias may also have been
influential. We have no indication concerning the character-
istics of nurses who did not participate in the survey; it is
possible that they were less involved in this new practice and
had no incentive to respond to a questionnaire. Such sample
self-selection limits the extent to which the results of this
study are applicable to all nurses who were trained in hor-
monal contraception. Rates of score variances in this study
were 0.312, 0.104 and 0.425 for implantation, delay and in-
tensity, respectively. In spite of offering insights on modifiable
variables, these scores indicate that some of the variation (im-
plementation and intensity) remained unexplained. The present
study did not evaluate several other potentially important
factors that may influence implementation and intensity,
such as legitimacy of the source which proposes the innova-
tion, cultural norms and values, organizational readiness for
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implementation, etc. (Damschroder et al., 2009; Greenhalgh
et al., 2004; Meyers, Durlak, & Wandersman, 2012; Robert
et al., 2011; van Achterberg et al., 2008). Concerning delay of
implementation, it is possible that Roger’s theory may not be
adequate for prediction. As suggested by Greenhalgh et al.
(2004), evidence regarding the implementation of innovations
is particularly complex and relatively sparse. Most studies con-
centrate on a handful of the components and, as such, general-
izability of our study to other innovations or settings may be
limited.
CONCLUSION
Service delivery is the heart of family planning programs. As
proposed by Bongaarts, Cleland, Townsend, Bertrand and
Gupta (2012), the health system should aim to deliver effec-
tive, safe, and high-quality care to those most in need, in a
way that is acceptable to the individuals and communities
served while also being efficient in the use of resources. How-
ever, many challenges remain. At the level of the implicated
professionals, one major challenge is that: ‘‘task shifting should
not be task piling. . . We need to ensure that task shifting
happens in a team. . .’’ (Dambisya & Matinhure, 2012). At
the level of organizations, it appears important to envision
capacity-building to facilitate the implementation of inno-
vation, especially when there is a concurrent implementation
of various innovations. Similarly, a Cochrane Review on the
substitution of doctors by nurses in primary care (Laurant
et al., 2005) indicates that doctors’ workload may remain
unchanged either because nurses are deployed to meet previ-
ously unmet patient needs or because nurses generate new
demand for care where previously there was none. Never-
theless, monitoring progress and exploring the factors in-
fluencing implementation and how implementation impacts
performance of the intervention may help progress toward
implementation goals (Damschroder et al., 2009). In this par-
ticular case, it appears that along with the availability of a
provincial drug insurance plan since 1998, availability of lev-
onorgestrel intrauterine devices since 2000, direct access to
emergency contraception in pharmacies since 2000 and the
implementation of CAHCs since 2007, abortion rates among
women 15–19 years and 20–24 years of age, between 2004
and 2011, have decreased by 24% (22.1–16.9 per 1 000) and
15% (36.4–30.8 per 1 000), respectively (Institut de la statis-
tique du Que´bec, 2013). Similarly, the birth rate (2004–2011)
among teens (15–19 years of age) has decreased by 15% (10.3–
8.8 per 1 000) (Institut national de sante´ publique du Que´bec,
2013). With the new avenues provided by this study, im-
provements of this task-shifting strategy are possible, keep-
ing in mind that scaling up an innovation is a never-ending
relationship building and partnership development activity.
(World Health Organization, 2009b)
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